Redescription, geographic distribution and ecological niche modeling of Elapomorphus wuchereri (Serpentes: Dipsadidae). The original description of Günther, 1861 included a drawing and brief comments about the morphology of three specimens; two of the latter belong to another species and the holotype is lost. Based on the discovery of new specimens, we redescribe and designate a neotype. We discuss the variation and the taxonomic history of the species, and based on the results of a species distribution model analysis (SDM), we describe the distribution, extent of occurrence, and conservation status.
Introduction
Elapomorphini is a clade of mainly fossorial, small-to medium-sized dipsadid snakes, that includes Cope, 1861, Lema and Hofstadler-Deiques, 2010 , Wiegmann (in Fitzinger), 1843 , and Cope, 1862 (Ferrarezzi 1993 , Hofstadler-Deiques and Lema 2005 , Lema and Hofstadler-Deiques 2010 . These snakes are widely distributed in forested and open biomes across most of South America east of the Andes, from Colombia and French Guiana to Argentina (Ferrarezzi 1993) .
The genus occurs almost exclusively in the Atlantic Forest Biome ( Galindo-Leal and Câmara 2005) and contains two species. (Raddi, 1820) ranges from the state of Rio de Janeiro in southeastern Brazil to the state of Rio Grande do Sul in southern Brazil. Günther, 1861 , is recorded from the states of Bahia and Espírito Santo (Lema and Hofstadler-Deiques 2010) . Until recently, the monotypic genus (Reinhardt, 1861) was included in the description of this taxon was based on a specimen collected in the state of Minas Gerais in southeastern Brazil and included notes on its coloration in life, with emphasis on the yellow nape collar that distinguishes it from the two former species.
Since the formal description of the species has had a convoluted cription includes illustrations of three individuals-a larger specimen (possibly BMNH.1946.1.2.96) , and two young individuals (BMNH.1946.1.2.92 and BMNH.1946.3.1) . The two latter specimens by Lema and Hofstadler-Deiques (1995) .
Although a few authors recognized there was no consensus as to the distinguishing features of the species. Jan (1862) described Jan, without indicating where the type was deposited or providing precise locality data. In the same work, Jan suggested that might be a variant of Strauch, 1884 (now a synonym of ), although he noted that it also resembled . Strauch (1884) redescribed based on the same specimens that Günther (1861a) used; he noted the morphological resemblance of to , and reported that the holotype of was morphologically close to , and was housed in the Staatlisches Museum für Naturkunde (SMS, Sttutgart, Germany).
In his revision of " Boulenger (1896) considered three species to be valid:
Reinhardt, 1861; and (Sauvage, 1877) (originally described as and currently a synonym of ).
BMNH.1946.3.1) as syntypes of he (now BMNH 1946.1.2.91 and BMNH.1946.1.2.96) as syntypes. Amaral (1930a) suggested that was a junior synonym of and designated Boulenger, 1896 and Boulenger, 1903 as synonyms of
Overlooking the works of Amaral (1930a Amaral ( ,b,c, 1935 Amaral ( , 1936 , Peters and Orejas-Miranda (1970) considered E. and to be valid species, but they retained as a synonym of Cunha and Nascimento (1978) revalidated and from the synonymy of Lema and Hofstadler-Deiques (1995) re-examined the type series of and concluded that two of the snakes were and that was a synonym of In a brief revision based on external and internal morphology, Lema and HofstadlerDeiques (2010) We also comment on the known distribution of present a species distribution model, and discuss on the conservation status of the species.
Materials and Methods
We examined 13 (two unvouchered) spec Head measurements were taken with a dial or digital caliper to the nearest 0.1 mm, whereas otherwise stated, measurements follow follow those of Lema and Hofstadler-Deiques (1995) . Ventral scales were counted as per Dowling (1951) . Taxonomic accounts follow Dubois (2000) . Sex determination was made by a small incision at the base of ventral side of tail, exposing the hemipenis (males), or the anal glands (females).
The range of was considered to be the area contained within the shortest continuous imaginary boundary, drawn to encompass all known, inferred, or projected sites of present occurrence (IUCN 2012 (IUCN , 2014 . To calculate the range, we employed a minimum convex polygon method that consists of drawing a polygon that contains all sites of occurrence for the species ( IUCN 2012 ( IUCN , 2014 and in which the internal angles do not exceed 180°. Then, we created a binary presence/absence species distribution map based on the "Equal within the software R 3.3.3. (R Development Core Team 2008) and the R package dismo (Hijmans 2013) , and visualized in the ArcMap software (ESRI 2014 We generated a potential distribution model of based on the nine parameters selected and the occurrence data of the species, using the maximum entropy algorithm of the MaxEnt 3.3.3k software (Phillips 2006 , Phillips & Dudik 2008 . Random test percentage was set to 25% of the input occurrence records of the species, selected by cross-validation to test the performance of the resulting model. We also ran 15 replications with AUC > 0.7 (Area Under the Receiver Operator Curve), a rank-correlation measure that when high, indicates that sites with high predicted suitability values usually are likely to have the putative species present, whereas those with lower values are less likely to have the species . We calculated the mean of these AUC cross-validations to test the predictive performance of the model. The (194-1212.7 in females, 224.5-863.6 in males).
is compared with in Table 2 and  Figure 3. differs from (characters in parentheses) by absence of nape-cervical collars (present); ventral side of head uniformly colored (dotted), with black blotches radiating from mental groove (white background, with black circular blotches); background color varying during development, from copper to yellow (olive-brown to yellow); dorsal pattern from three narrow stripes in juveniles to faint stripes in adults (5 dark stripes reducing to 3). It is distinguished from by lacking a yellow parietal band and nape-cervical collars, and having a thicker body, and longer, more depressed head (rounded in C.
), and fewer than 200 ventrals (more than 200 in ).
-Measurements and counts are summarized in Tables 1 and 3 -This description is based on the examination of three uncollected specimens 3). The head cap is dark brown, with irregular cream spots; the snout, labial, and gular regions are pale yellow. The vertebral zone is light brownish pink, the sides dark brown, the lowest 1 to 1.5 dorsal rows, in the paravertebral region, are pale yellow. The lateral sides of trunk and et al. Figure 3A ). F, female; HE, head length; M, male; SVL, snout-vent length; Sp, specimens (vertical, see 1-11, above); TAL, tail length; TOL, total length; TRL, trunk length; VE, ventral scales. infralabial, similar to that of In some individuals, small dark spots are present on the 1 st row of dorsals, and resemble a vestigial stripe.
Specimens
-Young individuals have black dorsal stripes, and faint paravertebral stripes on a copper ground color. The snout is white, bordered with black and the frontal has a black median stripe. Outer margins of prefrontals and inner margins of supraoculars are black; these black margins are small blotches in the youngest individuals. In older juveniles, the copper color is faded and stripes are weakly cinnabar coloration. The red dorsal color of juveniles fades to a uniform pinkish hue that is replaced by ocher and then yellow in mature adults. A newly hatched juvenile (IBSP.55983) has a pair of light blotches reminiscent of a vestigial white collar in the nape region.
According to current records, occurs in the Atlantic Forest Biome from northern Espírito Santo and east-central Bahia states to lowland rainforest in eastern Minas Gerais (Figure 4) . The species seems to be absent from coastal areas (Antônio S. Argôlo, pers. comm.) .
Models of climatically suitable areas reached a high prediction value (AUC = 0.919; SD = 0.047 ; Phillips 2006) . The suitability threshold under the "Equal training sensitivity presence/absence distribution suitability map ( Figure 5 ) based on this threshold shows a continuous suitable area from northern (state of Alagoas) to the southeastern Atlantic Forest (São Paulo) and is similar to our climatically suitable area map (Figure 6 ). The bioclimatic variables Bio-15 (Precipitation Seasonality), Bio-14 (Precipitation of Driest Month), Bio-7 (Temperature Annual Range) and contributed the most to the model (85.3% of the model result contribution; Table 4) .
Our species distribution model ( Figure 6 ) indicates high habitat suitability for most of coastal Bahia and Espírito Santo, as well as for the states of Rio de Janeiro and São Paulo, with a gradual decrease in habitat suitability in the western parts of these states. It is noteworthy that has yet to be recorded in Rio de Janeiro or in São Paulo; however, there are records in areas of low habitat suitability, such as western Espírito Santo, and northwestern and eastern Minas Gerais.
is currently known from 10 municipalities and 13 vouchered individuals (Figure 4 ; Appendix I). The total extent of the species occurrence is 389,215.645 km², but its range within the remaining Atlantic Forest is 56,055.892 km² (i.e., 14.40% of its potential distribution). This range diminishes more if the strictly protected areas (known as "integral conser vation (i.e., 2.85% of the potential range) are considered. Within the IUCN B criterion, the species meets two of the proposed conditions (VU B(a)), in having 10 known localities and (B.b (iii)) in having experienced a decline of both its range and quality of habitat; however, does not meet the requirements for a threatened condition in B1 and B2 criteria.
We think that despite its wide distribution, E.
habitat, and probably is restricted to wellpreserved and isolated patches of lowland Atlantic Rainforest. The scarcity of available records across a wide timeframe, virtually unknown population trends, and the possibility of extinction in some historical localities (e.g., the single record from Minas Gerais state) lead us to think that should be assessed et al. Moura (2016) ; these represent, respectively, the coastal or seasonal dry forests from northern Bahia to southern Rio de Janeiro states (in which the core distribution of the species is located), and the Serra do Mar Coastal, Bahia Coastal, and Interior Forests (3 records).
Our predictive model indicates that there are suitable habitats for in the coastal ranges of Rio de Janeiro and São Paulo-areas that have been extensively sampled but have no records of the species. One might surmise that because seems to be cryptic and rare, it has not been found in these coastal areas. However, we doubt that the species occurs in São Paulo given the distance of São Paulo from the southernmost known records and the distinct biogeographical regionalization from the core distribution of the species ( Moura 2016) . It is also noteworthy that some records of voucher specimens from western Espírito Santo and northeastern Minas Gerais were recovered in low probability areas.
While the population trends of are unknown, it should be noted that only 13 individuals have been collected from 1861 to 2017, suggesting that the species has either, or both, a low population density or cryptic habits. In contrast, we found 187 specimens of its congener, which occupies cryptozoic habits, in the same collections. Given that the availability of climatically suitable areas for ( Figure 6 ) in its known range are restricted to a small coastal strip that has been highly deforested (Figure 4) , we assume that the range of the species species has diminished along with the quality of the habitat. Because deforestation of the Atlantic Forest is largely irreversible, we assume that experienced a severe population reduction and fragmentation.
The confusing taxonomic history of the Elapomorphini may have contributed to the limited number of specimens collected, and therefore, the lack of information about morphological variation. It is curious that so few specimens of have been collected, despite the occurrence of the species in wellsampled regions of the Atlantic Forest. Based on our analyses, we suggest that may category is suggested at present. It is imperative to conduct faunal inventories and search collections for new specimens to evaluate in this species and thereby clarify its conservation status.
